Case History (Glenn McDonald, MD) A63-year-old white man with no significant past medical history presented to an outlying hospital with a chief complaint of substernal chest discomfort. The patient was in his usual state of health until~1 to 2 months before admission, when he noticed generalized increased fatigue with exertion. One day before admission at~5:30 PM, he developed a nonradiating substernal chest discomfort that was described as a severe pressure sensation with associated nausea, diaphoresis, and dizziness. He denied any vomiting or dyspnea. This discomfort persisted for %3 hours and was markedly decreased after taking two sublingual nitroglycerin tablets. He subsequently had similar intermittent episodes of substernal chest discomfort occurring every 45 to 60 minutes and lasting 10 to 15 minutes. These episodes were associated with diaphoresis but would spontaneously resolve. 
did not reveal changes consistent with acute myocardial infarction. He subsequently underwent coronary angiography via the Sones technique on the second hospital day, which was significant for a 100% left anterior descending coronary artery (LAD) occlusion after the first diagonal branch, mild left main artery stenosis, a circumflex artery with a large obtuse marginal branch free of disease, and a 50% right coronary artery lesion. Left ventriculography revealed a hypokinetic anterior wall. It was felt that the LAD was occluded with a thrombus. He was then given 100 mg of recombinant tissue-type plasminogen activator (rt-PA) and transferred to the coronary care unit. Approximately 6 hours later, he complained of pain at the catheterization site in his arm. He then acutely developed severe epigastric pain, hypotension, and a 2-g decrease in his hemoglobin. He quickly became diaphoretic and nauseous, and his blood pressure was noted to be 60/40 mm Hg. He immediately received aggressive intravenous fluid resuscitation, and high doses of dopamine and epinephrine for vasopressor support were begun. He was then transferred to this institution on an emergency basis for further evaluation and therapy.
Physical Examination The patient was a well-developed moderately obese white man who was pale and diaphoretic and in acute respiratory distress. His temperature was 98.60F; pulse rate, 138 beats per minute; respiratory rate, 28 breaths per minute and labored; and blood pressure, 65/40 mm Hg. His extraocular muscles were intact, and his pupils were equal, round, and reactive to light. Examination of the eye grounds revealed sharp disks bilaterally without hemorrhages, exudates, or lesions. There was no scleral icterus. Examination of nares and tympanic membranes was unremarkable. The neck was supple and without adenopathy, thyromegaly, or jugular venous distension. Carotid upstrokes were brisk, thready, and without bruits bilaterally. The (Fig 1) and abdominal radiographs and abdominal sonography (Fig 2) were obtained. With intravenous fluids, packed red blood cell transfusion, vasopressor support, and intra-aortic balloon counterpulsation, shock was reversed. A diagnostic and therapeutic procedure was performed.
Radiographic Findings (Phoebe Chen, MD) The admission chest radiograph showed a normalsized heart, no evidence of pulmonary edema, and a calcified granuloma in the right lower lobe (Fig 1) . A cross-table lateral abdominal film (not shown) revealed no evidence of free air or calcified enlarged aorta in the abdomen. The abdominal ultrasound (Fig 2) showed no abnormalities in liver, gallbladder, bile ducts, pancreas, or spleen. The kidneys were normal. The aorta was normal in caliber and without evidence of aortic dissection or aneurysm. There was a large amount of free intra-abdominal fluid surrounding the liver and spleen and in both flanks. Case Discussion (George Li, MD) The patient was a 63-year-old man who had been healthy except for an elevated cholesterol level. He had noted exertional fatigue in the past 2 months that could be a manifestation of left ventricular dysfunction or an anginal equivalent. He presented with a chest pain syndrome compatible with unstable angina or a stuttering myocardial infarction. Since his ECG revealed no evidence of acute myocardial infarction or ischemic ST segment changes, standard medical therapy was administered. A myocardial infarction was ruled out by a lack of cardiac enzyme rise or ECG changes. Cardiac catheterization was performed and revealed mild disease in the left main and right coronary arteries. The circumflex artery was essentially normal. Since the LAD was occluded with what was thought to be a thrombus, 100 mg tissue plasminogen activator (t-PA) was administered intravenously. However, there was no mention that the patient was having chest pain at the time of rt-PA infusion. The patient did well until 6 hours later, when he developed an abrupt onset of severe epigastric pain, with a distended and markedly tender abdomen, nausea, diaphoresis, and shock, along with a 2-g decrease in hemoglobin. His clinical presentation would lead us to consider a deterioration in his cardiac condition or hemorrhagic complication from thrombolytic therapy.
To appreciate the efficacy of thrombolytic agents, a firm understanding of the indications, contraindications, risks, and complications of thrombolytic therapy is required. The accepted criteria for use of thrombolytic therapy in acute myocardial infarction include ischemic chest pain for >30 minutes and ST segment elevation of at least 1 mm in two contiguous leads. Recent trials have suggested that patients with chest pain consistent with myocardial infarction and left bundle branch block may benefit from thrombolysis.1,2 It was thought that patients with ST depression from unstable angina or non-Q-wave myocardial infarction, with thrombus formation and platelet aggregation over a ruptured plaque, might benefit from thrombolytic therapy. However, several trials that included patients with ST depression failed to show significant benefit. In trials in which patients with suspected myocardial infarction but normal ECG were included, there was no net benefit.1'3 Recent trials have extended the time window from 6 hours after the onset of chest pain to up to 24 hours for thrombolytic reduction of mortality.1,24 Mortality in- creases with the infarction of large areas of myocardium. In the GISSI study, an increasing gradient of mortality was found as the leads with ST elevation increased, reflecting more myocardium at risk.5 Although thrombolytic therapy administered up to 24 hours may reduce mortality, late administration increases the risk of myocardial rupture.6 Age should not be an absolute contraindication for thrombolytic therapy in acute myocardial infarction, since these patients have the highest mortality. 4 The patient presented with unstable angina. His initial ECG revealed only nonspecific ST change.s, and myocardial infarction was ruled out by cardiac enzyme analysis. He The treatment for bleeding after thrombolytic therapy depends on the severity of the bleeding and has been reviewed in detail.10 Since most bleeding complications occur at the vascular access site, relatively simple measures such as manual compression of the site and discontinuation of heparin may suffice. Prolamine can be administered to reverse heparin if bleeding is more profuse. More severe bleeding may require cryoprecipitate to increase fibrinogen to 1.0 g/L and freshfrozen plasma for continued bleeding. Platelet transfusion or the administration of antifibrinolytic drugs may also be required for continued bleeding. For severe, life-threatening bleeding, all these steps must be performed almost simultaneously.
When a patient presents in shock, an etiologic diagnosis is required to direct effective treatment. In a patient who presents with unstable angina, recurrent ischemia or infarction could result in myocardial decompensation. However, the patient in this case discussion did not have recurrent chest pain or evidence of pulmonary edema typical of cardiogenic shock. The ECG revealed ST depression typical of ischemia, but ischemia could be secondary to profound hypotension with coexistent coronary disease rather than the primary cause. With mechanical complications from myocardial infarction, such as ventricular septal defect and papillary muscle rupture, the presentation is typically shock associated with pulmonary edema. Right ventricular infarctions may present with shock without pulmonary edema, but there may be an elevated jugular venous pressure, right-sided gallop, and acute injury pattern on the ECG. There was no evidence of gastrointestinal or genitourinary bleeding as a cause of shock. A large pulmonary embolus can cause acute pulmonary hypertension, right heart failure, and/or liver congestion with abdominal pain. The patient suffered from acidemia and hypoxemia, but these were the results of hypoperfusion from shock. Furthermore, there was no pleuritic chest pain or evidence of acute right heart overload by physical examination or ECG. There was no evidence of pericardial tamponade, such as elevated jugular venous pressure, lack of a quiet precordium, low voltage on ECG, or electrical alternans. Retroperitoneal hemorrhage can present with minimal symptoms and requires a computed tomographic scan for diagnosis. However, there was no flank or back pain and no ecchymosis. Mesenteric ischemia or infarction from a cardiac embolus originating from a left ventricular or atrial thrombus has rarely been reported after thrombolytic therapy.7 The typical presentation is severe abdominal pain with minimal physical findings. In addition, there have been rare reports of cholesterol emboli after thrombolytic therapy or cardiac catheterization. They are rarely large and present as bilateral livedo reticularis, purpuric lesions, and pain in the extremities, which were lacking in this patient. A dissecting aortic aneurysm was not likely in this patient. The patient experienced shock rather than hypertension, no pulse deficits, lack of a widened mediastinum on chest x-ray, and the absence of the typical severe, migrating, tearing pain. Retrograde dissection disrupting the aortic annulus can cause aortic regurgitation, cardiac tamponade, or acute myocardial infarction. He did not have predisposing factors such as Marfan's syndrome, congenital bicuspid aortic valve, hypertension, or coarctation of the aorta. There was no evidence of intra-abdominal free air or the rigid abdomen typical of perforated viscera. Rupture of an abdominal aortic aneurysm presents with abdominal pain, distension, and hemorrhagic shock. This patient did not have evidence of a pulsatile mass on his initial physical examination. A calcified enlarged aorta was not seen on an abdominal x-ray. The abdominal ultrasound confirmed a normal abdominal aorta without aneurysm. Shock from hemorrhagic pancreatitis is unlikely with a normal amylase level and a normal pancreas found on abdominal ultrasound. With an elevated white blood cell count, septic shock was a consideration, but there was no fever or source of infection. The increased white blood cell count was most likely from stress and vasopressor infusion.
With Intraoperative and Pathological Findings (Glenn McDonald, MD) The patient was administered cryoprecipitate and fresh-frozen plasma and was taken to the operating room on an emergency basis for exploratory laparotomy. A large amount of intraperitoneal blood was found in the abdomen. Inspection of the spleen revealed a tear in the hilum with an adherent clot. Emergency splenectomy was performed. Inspection of the abdomen revealed no other abnormalities. Specifically, the liver, stomach, small bowel, colon, pancreas, liver, and aorta were all normal. There was no evidence of retroperitoneal hematoma. Pathological study revealed a normal-sized spleen with subcapsular hemorrhages. Microscopic examination revealed normal splenic tissue and mild lymphoid depletion, which is not uncommon for a man in his 60s.
